The physicochemical characteristics and heavy metal levels of leachates at the Rumuodumaya dumpsites and the surface water of its adjacent river was investigated by appropriate field instrument for in situ measurement, standard procedures and AGILENT 55B spectra for the heavy metals. The results from the dumpsites and surface water of the river generally indicate that as of the time of analysis, there is no serious threat to its immediate environment except the nickel concentrations in the dumpsites and surface water of the river, respectively and whose values were beyond the recommended limit of WHO/USEPA (0.05 mg/L) for safe drinking water. The trend of the results also indicates that the dumpsites are sources of numerous soil and water pollutants capable of depleting oxygen levels in the river and this could pose several and serious health risk to humans and aquatic life. Adequate solid waste disposal technique should be adopted by the appropriate agency to forestall this threat to the Rumuodumaya environment. Capsule Summary: Physicochemical characteristics and heavy metal load in leachates at the Rumuodumaya dumpsites and the surface water of adjacent river was investigated and results revealed that modern solid waste disposal methods should be enforced to avoid the nickel toxicity and oxygen depletion in the Rumuodumaya River.
INTRODUCTION
The Niger-delta region of Nigeria with its heavy rainfall and improper waste disposal system is a potential source of many forms of leachates which could be linked to the several environmental health concerns in the area. Generally, leachates can be defined as the liquid produced from infiltration or percolation of liquid (mainly rain) through waste material(s) in a dumpsite or landfill (Monroe, 2001; Ludwig et al., 1993; Keenan et al., 1984) .
Leachates could vary significantly from one landfill or dumpsite to another and this in turn depends on the hydrogeology and composition of waste material of that site (Ludwig et al., 1993) . Depending on the age of the landfill or dumpsite and of position, leachates normally contains dissolved and suspended material (Henry, 1996) . The water based leachates are broadly classified into four groups of contaminants namely; dissolved organic matters, inorganic macro component, heavy metals and xenobiotics compound (Aliks, 1992) .
The colour of most leachates on formation is mostly blackish but degenerate to yellowish or brownish or orange coloured cloudy liquid with time due to the presence of oxygen and iron salts in solution and in suspension. Physicochemical properties varies from anoxic and Chemistry International 5(2) (2019) 
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www.bosaljournals/chemint/ editorci@bosaljournals.com effervescent black color liquid to aerobic yellowish liquid that teams up with microorganism mainly sphaerotilus natans (Aliks, 1992) . The high level risks from leachates are due to its significant organic and ammonia concentrations. Pathogenic microorganism levels in leachates are also very important. Non-biodegradable toxic substances present in leachates are of great concerns although this varies according to the nature of waste materials. Leachates flowing into aquatic environment could impact severely the bio-diversity, further diminish the population of aquatic species and impact the immediate and distant environment acutely or chemically. (Adepegba, 2012) The Rumuodumaya dump site is a well-known one in Obio/Akpor local government area in Rivers State with a stream running beside it, as well as a popular open market visibly present in the vicinity. Its high health risk to human and potential to contaminate the stream adjacent to it and the ground water cannot be over emphasized. The dumpsite is home to all sort of waste material that includes; all manner of unused or discarded foodstuff, vegetable, plastics, bones, discarded animal parts, electronic circuits, electronic components, paper materials etc. During flood and heavy rains leachates and run offs from far and near carry pollutants to river and thereby compromising its water quality significantly (Iskandar, 2010; Kahara 2002; Olago and Aketch 2000; Issaias, 2000; Kithaka 2001) .
Due to scanty of research in these dumpsites, the aim of this research was to investigate the leachates physicochemical characteristics of the dumpsites and further link it to the quality of the adjacent stream/river, which has not been reported previously. The results will enable us know some of the health concerns associated with the dumpsite and that of adjourning stream.
MATERIAL AND METHODS
The study area is the Rumuodumaya dumpsite approximately located with the following geographical coordinates of Latitude 4 0 45'N and longitude 6 0 55'E in Obio/Akpor local government area of Rivers State, Nigeria. See figure 1 below for map of study area. Leachates samples were collected along the dumpsite axis at different distances from the massive heaps namely 5, 10, 100 (m) at a depth sufficient to bring out the leachates during the rainy season (June, 2017) from randomly selected leachates drains at the sites in well labeled three different clean bottles that were rinsed with the leachates prior to sample collection for determination of the following physiochemical parameters, Chemical oxygen demand (COD), biochemical oxygen demand (BOD5), pH, sulphates and selected heavy metal. Surface water samples were collected from the river sites for similar physiochemical and heavy metal analysis.
The pH `and electrical conductivity of the leachates and surface water samples were done in-situ with a portable water test kit to obtain accurate results. The pH of values was obtained by using mettle Toledo portable pH standard buffers (4.0 and 7.00). The electrical conductivity meter was used to measure the resistance offered by the water samples between two platinized electrodes which has been standardized with 1412µ/cm conductance observed with 0.01M KCl at a temperature of 25 0 C.
The sulphate levels in the leachates and surface water were determined by the turbidimetric method. In this procedure concentration of the turbidity is calculated against known concentrations of 0.0148g of anhydrous Na2S04 that was diluted to 100ml with distilled water. Sodium Chloride in hydrochloric acid and glycerol in ethanol solution was added after which 0.3g of Barium chloride was used to produce turbidity. The solution was stirred and absorbance values were noted at 420nm using Genesis 10UV spectrophotometer. The Iodometric-Azide modification method was determining BOD over a 5 days period while the open reflux method was used for COD determination.
For heavy metal measurements, water samples were prepared by acid digestion followed by filtration through Whatman No.44 filter paper. The filtrate were used to analyze for the various metals using a flame atomic absorption spectrophotometer model (Agilent 55B SPECTRA) which has been standardized with known concentration of the heavy metals solution and applying the suitable hallow cathode lamp and resonance wavelength of each heavy metal. Table 1 shows important physiochemical parameters of leachates Samples obtained at sites 1 to 3 at the Rumuodumaya dumpsite while table 2.0 indicates the corresponding values of the parameters at the adjacent river which flows downstream from site 1 to 3
RESULTS AND DISCUSSION
From Table 1 , the pH value of the leachates obtained has highest (6.70) at site 1 and lowest value (5.99) at site 3. The pH values at site 2 and 3 are below the acceptable standards range of 6.5-9.5 as stipulated by WHO (2008) and USEPA (2009) for drinking water. The leachate's pH value 6.70 at site 1 is within the range and it indicates higher ionic levels of bicarbonates-carbonates around site 1 area. This correlates positively with the values of electrical conductivity at the three sites. At site 1 Electrical conductivity is at highest (1445 µs/cm) and drops sharply at sites 2 and 3 with values corresponding to 173.0 µs/cm and 80.0µs/cm respectively. However, the electrical conductivity at the three sites is below the USEPA (2009) maximum value of 2500 µs/cm. The highest value at site 1 correlates positivity with its higher pH and BOD values over sites 2 and 3. The value 6.70 is also an indicating factor of the presences of very significant levels of total dissolved solids over other sites. The dumpsite is known for all sort of waste materials that includes; all manner of unused or discarded foodstuff, vegetables, plastics, bones, discarded animal parts, electronic circuits electronic components, paper materials etc. during flooding and heavy rains leachates and runoffs from far and near carry pollutants to the river and thereby compromising its water quality significantly (Achie and Osbanjo 2007; Iskandar, 2010; Kahara 2002; Olago and Aketch 2000; Issaias, 2000; Kithaka 2001) .
Chromium, Lead and Copper concentrations are below the detecting limit of the instrument used, indicating that the above three heavy metal concentration is below the respective regulatory standards limit set by USEPA. (2018) www.bosaljournals/chemint/ editorci@bosaljournals.com
Site 3 recorded the highest levels of nickel (0.72mg/L) followed by site 1 (0.45 mg/L) and site 2 having the least value in the leachates sample. For Table 2 , we have similar undetected trend of Chromium, Lead and Copper concentrations in the rivers at the three sites however, Nickel was detected and above USEPA value of 0.05 mg/L in the three sites with values of 0.26 mg/L, 0.33 mg/L and 0.14 mg/L at sites 1, 2 and 3 respectively. The comparisons of Nickel levels in comparison with standard in leachates and surface water from the river is shown in Table 1 -2. A similar trend of concentration of sulphate in the leachates versus surface water sample was observed in comparison to standard values. Sulphate values was higher at site 2 just as nickel values was higher at site 2 unlike its levels in site 1 and 3 for both leachates and surface water samples, however at all sites in the river the sulphate concentration are safely below regulatory limit for drinking water. It is possible that higher levels of sulphate and nickel in the surface water at site 2 over their corresponding values in the leachates samples from adjoining dumpsites at site 2 could be as a result of dispersion from upstream from site 1's higher values.
Tables 1-2 also showed the COD and BOD5 values in leachates and surface water versus standard values. This is not unconnected with the respective high levels of organic contamination and biodegradable solid materials at the dumpsites relative to the surface water. Similar trend was also observed in case of electrical conductivity in leachates and the surface water. The positive correlation of electrical conductivity with COD, BOD5, pH and ionic concentrations of water makes it important parameter for monitoring quality of water. The lower values of COD and BOD5 in the surface water relative to its values in the leachates indicates higher values of dissolved oxygen in the river relative to the leachates samples from the dumpsites. Present findings revealed that the leachates may be potential source of adjacent water sources contamination, also previous findings documented that the leachates are one of the main sources of river water contamination (Ayandiran et al., 2018; Camaño Silvestrini et al., 2019; Deng et al., 2019; Hobson et al., 2018; Kang et al., 2019; Kayembe et al., 2018; Mor et al., 2018; Qu et al., 2019; Rai et al., 2019; Rezapour et al., 2018; Scandelai et al., 2018; Tanikawa et al., 2018; Wu et al., 2018; Xiong et al., 2018; Xu et al., 2018; Yuan et al., 2019; Zhao et al., 2018) .
CONCLUSIONS
From the results obtained and following the above discussions one can see the role of the high degradable solid matter and organic material content of the dumpsites played 
